Regulation of osteopontin expression by type I collagen in preosteoblastic UMR201 cells.
When UMR201 cells, phenotypically preosteoblastic, were placed onto a type I collagen gel, expression of osteopontin (OP) mRNA and protein were strongly upregulated, compared to cells plated onto plastic. This upregulation was dose-dependent, with respect to the concentration of collagen gel, and was observable within hours of cells having attached and spread on the substrate. Retinoic acid (RA) acted synergistically with type I collagen at each concentration to induce a much greater increase in OP mRNA than in cells on plastic. In addition, RA increased the phosphorylation of secreted OP. The exogenous collagen substrate inhibited the growth of UMR201 cells, with the extent and duration of inhibition dependent on the collagen concentration. The effect of type I collagen was specific; plating cells on fibronectin, laminin or vitronectin did not upregulate OP expression. In contrast to the effects on OP expression, the strong RA induction of alkaline phosphatase (ALP) mRNA in cells on plastic was attenuated in cells plated on type I collagen. Growth on type I collagen did not change OP mRNA stability or transcription rate, although there was decreased stability of the ALP mRNA in cells on collagen.